We cross-identiÐed the ROSAT Bright Source Catalog (RBSC) and the NRAO VLA Sky Survey (NVSS) to construct the RBSC-NVSS sample of the brightest X-ray sources (º0.1 counts s~1D10~12 ergs cm~2 s~1 in the 0.1È2.4 keV band) that are also radio sources (S º 2.5 mJy at 1.4 GHz) in the 7.8 sr of extragalactic sky with
INTRODUCTION
The ROSAT All-Sky Survey Bright Source Catalogue (Voges et al. 1999, RBSC revision 1RXS) contains the Ðrst large all-sky sample of the brightest X-ray sources, analogous in many respects to the optical NGC catalog. It was derived from the soft (0.1È2.4 keV) X-ray survey performed during the Ðrst half-year of the ROSAT mission in 1990/ 1991. The catalog sky coverage is 92%, and there are 8,547 sources above its 0.1 counts s~1 (D10~12 ergs s~1 cm~2) completeness limit. Bade et al. (1998) 3 found that about one-third of the RBSC sources can be reliably identiÐed with galactic stars, while most of the rest are extragalactic. The extragalactic content of the RBSC comprises a diverse blend of (1) normal spiral galaxies whose X-ray emission is powered by stars and stellar remnants, (2) elliptical galaxies with hot gaseous halos, (3) AGNs in Seyfert galaxies, elliptical galaxies, quasars, and BL Lac objects, and (4) clusters of galaxies. The large number of sources in this catalog easily permits statistical analyses of each type of X-ray object. However, the essential properties of these X-ray sources cannot be determined from the X-ray data aloneÈ we need observations in optical and other wavebands to measure their distances, identify their energy sources, etc. Such observations are possible only for those RBSC sources 1 Visiting Astronomer, Kitt Peak National Optical Observatories, operated by the Association of Universities for Research in Astronomy, Inc., under contract with the National Science Foundation.
2 The National Radio Astronomy Observatory is a facility of the National Science Foundation operated under cooperative agreement by Associated Universities, Inc.
3 See also ftp ://ftp.hs.uni-hamburg.de/pub/outgoing/rass-id/ rass2idv2 -0.cat. whose optical counterparts have been identiÐed. In this paper we present reliable radio and optical identiÐcations for sources in the RBSC complete sample.
Most RBSC sources have rms positional uncertainties º10A and the sky density of faint optical objects is high, so only the nearest extragalactic X-ray sources can be optically identiÐed by position coincidence alone (cf. Bade et al. 1998) . Fortunately, most extragalactic RBSC sources are also radio sources in the 1.4 GHz NRAO/VLA Sky Survey (NVSS, Condon et al. 1998a4) , whose sky density is low enough for identiÐcation with RBSC sources. Since the radio positions are signiÐcantly more accurate, the radio sources may be optically identiÐed, yielding optical identiÐ-cations for the corresponding X-ray sources as well. The NVSS covers the 10.3 sr of sky north of d \ [40¡ and contains over 1.8 ] 106 sources stronger than its 2.5 mJy beam~1 completeness limit. Since the NVSS was made with relatively low resolution (45A FWHM), it does not discriminate against moderately extended radio sources in nearby galaxies and clusters. Its rms positional uncertainties range from less than 1A for the N B 4 ] 105 sources stronger than 15 mJy to 7A for the faintest (S \ 2.3 mJy) detectable sources, allowing us to make optical identiÐcations with objects as faint as R B 21.
We optically identiÐed the RBSC-NVSS sources with objects in the United States Naval Observatory catalog A2.0 (USNO, Monet et al. 19985) . The USNO catalog contains 526,280,881 objects detected by the Precision Measuring Machine on the Palomar Optical Sky Survey I (POSS-I) Section 2 explains our method for making the identiÐca-tions and assessing their reliabilities. The results are presented in°3.
CROSS-IDENTIFICATIONS
In this section we present a sequence of increasingly powerful methods for making cross-identiÐcations and directly evaluating the their individual reliabilities : (1) The simplest case is identiÐcation by position-coincidence between two wavebands (°2.1), associating NVSS radio sources with RBSC X-ray sources, for example. For each candidate we derive the probability that it is the correct identiÐcation (the reliability of that identiÐcation). (2) If the positions are not sufficiently accurate to guarantee reliable identiÐcations by themselves, they may be supplemented by additional data (°2.2). To continue our example, RBSC X-ray sources have a Ñatter radio Ñux-density distribution than NVSS background sources, so radio Ñux densities a †ect identiÐcation reliabilities. The identiÐcation reliabilities derived directly in this section are similar to those obtained via the "" likelihood ratio ÏÏ method by Sutherland & Saunders (1992) . (3) Even with the aid of additional data, the RBSC position errors are too large for making reliable X-ray identiÐcations with faint optical objects. We show how accurate positions of NVSS radio sources associated with RBSC sources can be used to select the correct optical counterparts. The reliabilities of such multiwavelength linked position-coincidence identiÐcations are derived in (°2.3). (4) Finally, linked cross-identiÐcations can themselves be strengthened by applying additional constraints (e.g., optical magnitudes), and their reliabilities are obtained in°2.4.
Direct Position-Coincidence IdentiÐcations
All identiÐcation programs begin with a set of identiÐca-tion candidates in some search area surrounding each source to be identiÐed. This area should encompass all plausible candidates, but its exact size and shape are not critical. A larger than necessary search area increases the number of candidates which must be evaluated but does not signiÐcantly degrade identiÐcation reliability. We used search circles of 180A in radius (Fig. 1) to identify RBSC sources having rms positional uncertainties p x B 10@@È20@@. The search radius is much larger than the 3 p X-ray error circle to permit identiÐcation with extended and asymmetric radio sources. Each search area contains some numbers m º 0 of NVSS radio sources and l º 0 of optical objects from the USNO catalog.
We consider radio identiÐcations of X-ray sources using only the X-ray and radio positions. Let P(R) (R \ 1, . . . , m) represent the probability that the Rth candidate is the correct radio identiÐcation of an X-ray source and P(0) the probability that none is. Since there is only a negligible FIG. 1.ÈDiagram of a typical RBSC-NVSS Ðeld. Each search area contains some numbers m º 0 of NVSS radio sources and l º 0 of optical objects from the USNO catalog. In this case, there are three optical sources (O) and two radio sources (R) positionally o †set from the X-ray source (X) by varying angles (/). chance that the radio identiÐcation is exterior to the search area, P(0) is just the probability that the actual identiÐca-tion is too faint to be recognized as a candidate. For example, we cannot identify radio counterparts fainter than the 2.5 mJy beam~1 NVSS catalog limit. Such an identiÐca-tion is often called an "" empty Ðeld.ÏÏ If we make the astronomical assumption that not more than one of the m candidates is the correct identiÐcation, then the sum of these mutually exclusive probabilities is unity :
The Rth candidate is the correct identiÐcation if (1) there exists a detectable identiÐcation, (2) that identiÐcation lies in the inÐnitesimal area element dA containing the position of the Rth candidate, and (3) the (m [ 1) remaining candidates are unrelated sources which happen to lie in the areas dA surrounding their positions (see Fig. 1 ). The probability that all three independent events occur is the product of their individual probabilities, which we now evaluate.
(1) The a priori probability that there is a detectable radio identiÐcation is equal to the initially unknown fraction of f r X-ray sources in the sample that actually have detectable radio identiÐcations. We estimated by guessing an initial f r value, making trial identiÐcations for the whole source sample, replacing the initial value by the observed value, and iterating. If this procedure fails to converge rapidly, the resulting identiÐcations are probably too unreliable to be useful. To estimate the observed value of we summed the f r computed reliabilities of all the RBSC-NVSS identiÐcations and divided that sum by the total number of X-ray sources. Since only a small percentage of bright galactic X-ray stars are radio sources, we calculated separate values for Ðelds f r containing optically bright (m \ 12) stars and for all other Ðelds.
(2) The probability of Ðnding the correct identiÐcation in the inÐnitesimal area dA o †set by the angle between / xr (R) the position of the X-ray source and the Rth candidate is where is just the normalized error
] distribution of the measured X-ray/radio o †sets. These errors include both the radio and X-ray measurement errors and may be augmented by a contribution allowing for possible astronomical o †sets of extended sources. For example, the centroid of a head-tail radio source will not coincide with its parent galaxy.
(3) If the Rth candidate is the correct identiÐcation, then the remaining (m [ 1) candidates must be unrelated sources lying in areas dA containing their positions. The probability of Ðnding each unrelated source is where is the o r dA, o r mean sky density of unrelated radio candidates. For NVSS candidates,
where n(S) is the di †erential source count at 1.4 GHz and mJy is the minimum Ñux density of the candi-S min \ 2.5 dates. Possible clustering of candidates around the true identiÐcation could be addressed by increasing from its o r global to local value. If there is no detectable identiÐcation, all m candidates must be unrelated sources.
The resulting set of (m ] 1) proportionalities
normalized by equation (1) specify the (m ] 1) identiÐcation reliabilities :
Equations (4a), (4b), and (4c) give the probability P(R) that the Rth of m candidates is the correct identiÐcation and the probability P(0) that none is. These probabilities depend on the search area only through the number m of candidates contributing to the sum in equation (4c 
where 
Pairwise IdentiÐcations with Additional Constraints
Uncertain identiÐcations based on positional coincidence alone may be strengthened or rejected by nonpositional data. For example, the Ñux-density distribution of radio sources identiÐed with extragalactic RBSC sources peaks well above the NVSS sensitivity limit. Figure 2 shows the logarithm of the ratio of the probability p[S o x] that a RBSC-NVSS source has Ñux density S to the probability that an unrelated NVSS sources has Ñux density S. p[S o x ] Most unrelated radio sources are fainter than the correct FIG. 2 .ÈLogarithm of the ratio of the probability p[S o x] that a RBSC-NVSS source has Ñux density S to the probability that an unrep[S o x ] lated NVSS sources has Ñux density S. This plot indicates that most background radio sources are much fainter than the true radio identiÐca-tions of X-ray sources and can be exploited to enhance the probabilities of identiÐcations of strong radio candidates.
identiÐcations (indicated in Fig. 2 by the positive logarithm of the ratio at all but the faintest radio Ñux levels), so the stronger of two radio candidates with similar is the p(/ xr ) more likely identiÐcation. The reliabilities of such identiÐca-tions can be calculated through the use of "" likelihood ratios ÏÏ (see Sutherland & Saunders 1992 ) ; here we obtain the identiÐcation reliabilities directly by extending the derivation of equations (4a)È(4c).
Let be the probability that the Rth p[/ xr (R), S(R)]dA dS candidate is the identiÐcation lying in the area dA surrounding its observed position and in the Ñux-density range dS containing its observed Ñux density S(R). The multiplicative law of probabilities states that this probability is the product of and
dS \ 1) of radio sources identiÐed with X-ray sources. Like f r , p(S o x) is best estimated from the actual identiÐcation data by iteration. The probability that the Rth candidate is an unrelated (X-ray quiet) radio source with Ñux density S lying in area dA is where is the
Thus, equations (3a)È(4c) can be replaced by
and
Equations (8a), (8b), and (8c) gives the identiÐcation probabilities based on candidate Ñux densities as well as positional coincidence. It could be further extended to include additional continuous (e.g., spectral index) or discrete (e.g., morphological type) parameters which might prove useful for distinguishing between correct identiÐcations and unrelated candidates.
L inked Position-Coincidence Cross-IdentiÐcations
The positional uncertainties of most RBSC sources are too large to yield reliable optical identiÐcations with faint galaxies and quasars directly. However, the NVSS sources reliably identiÐed with RBSC sources have sufficiently accurate radio positions that nearly all can be optically identiÐed by position coincidence alone. The reliabilities of such linked X-ray/radio/optical position-coincidence identiÐca-tions are derived below.
Let P(R, V ) be the probability that the Rth radio source and the V th optically visible object are the correct identiÐ-cations of an X-ray source, where R \ 0, 1, . . . , m and V \ 0, 1, . . . , l. The values R \ 0 and V \ 0 correspond to radio and optical "" empty Ðelds,ÏÏ respectively. The probabilities of these (m ] 1)(l ] 1) mutually exclusive possible outcomes must add up to 1 :
Denote the fractions of X-ray sources in the sample having detectable (R [ 0) radio and optical (V [ 0) identiÐcations by and respectively. Let and be the
] probability densities of the X-ray/radio and X-ray/optical positional o †sets / if the Rth radio source and the V th optical object are the correct identiÐcations. The sky densities of background radio and optical candidates are and respectively. Using the multiplication law
The normalization equation (9) then implies
Unfortunately, applying equations (11a)È(11e) does not yield good optical identiÐcations of RBSC X-ray sources because both the X-ray positional uncertainties and the mean density of optical candidates are large. Reliable o v radio identiÐcations of X-ray sources can be made because the density of radio candidates is much smaller, and o r reliable optical identiÐcations of NVSS radio sources are possible because the NVSS positions are more accurate. If the astronomical assumption is made that the optical identiÐcations of these radio identiÐcations are also the optical identiÐcations of the corresponding X-ray sources, then
where is the probability distribution of o †sets p[/ rv (R, V )] between the Rth radio source and the V th optical object. The normalization equation (9) implies
Equations (13a)È(13e) specify the reliabilities of linked X-ray/radio/optical identiÐcations made on the basis of position-coincidence alone.
L inked Cross-IdentiÐcations with Additional
Constraints Finally, di †erences between the magnitude distributions of the optical counterparts to X-ray sources and background optical objects can be used to improve the reliability of the optical identiÐcations. Figure 3 gives the logarithm of the ratio of the probability p[k o x] that the USNO identiÐ-cation of a RBSC-NVSS source has magnitude k to the probability that an unrelated USNO object has p[k o x ] magnitude k as a function of B magnitude, and it shows, in contrast to the radio, that there is very little di †erence between the two populations for B [ 13, but the ratio does become large for objects brighter than this limit. Let k(V ) denote the magnitude of the V th optical candidate. Let p(k o x) and be the normalized magnitude distribup(k o x) tions of optical objects in the USNO catalog which are X-ray sources and unrelated optical objects, respectively. Let p(S o x) be the normalized Ñux-density distribution of radio-detected X-ray sources and be the normalized p(S o x) Ñux-density distribution of unrelated radio sources stronger FIG. 3 .ÈLogarithm of the ratio of the probability p[k o x] that a RBSC-NVSS optical identiÐcation has magnitude k to the probability p[k o x ] that an unrelated USNO object (Bahcall & Soneira 1980) has magnitude k. This plot demonstrates that the magnitude distribution of background optical sources is similar to the optical identiÐcations of RBSC sources, yielding little or no enhancement of the probabilities of optical counterparts except at bright (B \ 13) magnitudes.
than the NVSS limit, 2.5 mJy. Then
The normalized probabilities are
where
It is with equations (15a)È(15e) that we evaluated the reliabilities of the RBSC identiÐcation candidates found in°3. The Ðnal identiÐcation process proceeded as follows. We started with a list of X-ray positions and errors from the RBSC. We then searched for corresponding NVSS radio and USNO optical sources within a 3@ radius (R \ 0, . . . , m and V \ 0, . . . , l, respectively). This particular search size was used because it was much larger than the 3 p X-ray error circle and large enough to contain all but the most extended radio and optical sources. The positions of these sources (X-ray, radio, and optical), their positional errors, and their Ñuxes and magnitudes were combined with the a priori probabilities of detecting radio and optical counterparts, and the RBSC radio Ñux and optical magnitude f r f v , distributions using equations (15a)È(15e) to estimate the probabilities, P(R, V ). We estimated and initially, and f r f v then iteratively replaced these values with the actual identiÐcation rates until they converged to the values of 0.61 and 0.99. The RBSC Ñux and magnitude distributions were again found iteratively. The radio Ñux distribution of RBSC sources was compared to the distribution of background NVSS objects and the RBSC optical magnitude distribution was compared to the position dependent optical background distribution given by Bahcall & Soneira (1980) .
Additional Parameters and Possible Concerns
Many astronomical objects have extended X-ray, radio, or optical structures which lead to o †sets between wavebands beyond those accounted for by measurement errors.
To allow for an o †set between the centroid and central component of a radio source smaller than the NVSS beam, we added one-tenth of the deconvolved NVSS size or upper limit in quadrature to the rms uncertainty of the NVSS centroid position. Further, if this RBSC-NVSS matched Ðeld happened to lie within the area covered by the VLA FIRST Survey (White et al. 1997,6 5A resolution, 1 mJy Ñux limit), we then evaluated equations (15a)È(15e) and replaced the NVSS sources with the FIRST sources if the reliability was better.
An attempt was also made to identify sources resolved into two or more NVSS components, such as double-lobed or head-tail radio galaxies. If two radio components in the search area were within 3@ of one another and had a Ñux ratio of less than 3, we initiated a test for a double source. This consisted of adding an artiÐcial "" source ÏÏ with the combined Ñux of the two components and located at their radio centroid (this gave much better results than the optimally weighted centroid used in Windhorst, Kron, & Koo 1984) to the candidate list. We then reevaluated equations (15a)È(15e), keeping this new "" source ÏÏ if the reliability was greater than 0.8 or reverting back to the original reliability estimation otherwise. The rms major-and minor-axis position errors for these artiÐcial sources were taken to be 1/10 and 1/30 the size of the component separation. We also found a few true double sources with Ñux ratios greater than 3 which were evaluated in the same manner.
We have not corrected for extended RBSC sources. This has the e †ect of selecting against large-scale X-ray emission not coincident with optical and radio sources, such as clusters of galaxies.
Since the USNO catalog does not list optical angular sizes, we used the AIPS Gaussian Ðtting task IMFIT to measure the optical diameters of objects larger than An 0@ .5. additional error of 1/15 of the major axis was added in quadrature with the rms optical positional uncertainty (which we took to be 0A .5).
The USNO O plate magnitudes are converted into Johnson B magnitudes using (Evans 1988) . We found that these USNO magnitudes are systematically too bright for galaxies with by as much as 3 B [ 16 mag in both R and B as shown by a comparison of USNO magnitudes with B magnitudes from the NASA/IPAC Extragalactic Database7 (Fig. 4) . There is better agreement (the dispersion is D2 mag) between USNO and NED magnitudes for galaxies with To avoid overestimating B Z 16. the identiÐcation reliabilities of objects brighter than B B 16, we corrected the USNO blue magnitudes using the polynomial Ðt
indicated by the solid curve in Figure 4 . The remaining scatter (^2 mag) is not large enough to impact the reliability of our identiÐcations since the ratio does not change by more than a factor of a few over the a †ected magnitude range (Fig. 3) . One problem associated with cataloged Ñux densities and magnitudes is Malmquist bias. Given some error in the Ñux and magnitude determination and the steep slope of the counts, the true brightness of an object will be overestimated. While this is a potential pitfall for faint Ñux and magnitude counts, it should not signiÐcantly a †ect the reliabilities calculated here for several reasons : (1) the Ñux and magnitude estimates are normalized by the same Malmquist biased background, (2) for the optical sources, the Ñat magnitude distribution (Fig. 3) carries little weight in the reliability determination anyway, and (3) the slope of the optical (and to a lesser extent the radio) RBSC source counts turns over well in advance of the survey limit, such that there are very few faint sources where the bias would be strongest.
A further complication is the high sky density of bright foreground stars at low Galactic latitudes. The likelihood that an optical star is an X-ray emitter is quite large (onethird of RBSC sources are stellar in origin ; Bade et al. 1998) , while the likelihood that the same optical star is also a radio emitter is quite small (D0.1%È2%, see Condon, Kaplan, & Yin 1997) . Thus, a bright X-ray star near a background radio source may result in the identiÐcation of the X-ray star with that radio source. Because the density of background optical sources increases more rapidly toward fainter magnitudes than the density of RBSC-NVSS optical identiÐcations does, a bright optical star will be assigned a greater identiÐcation reliability than a faint galaxy, even if the star is not quite as close to the radio position as the galaxy is. Weeding out X-ray objects which are likely to be stars will then decrease the chances of calling an interloper the correct identiÐcation. Thus, we classiÐed all objects brighter than B \ 13 mag on the basis of appearance on the Digitized Sky Survey (DSS, Lasker et al. 1990) as stars (with di †raction spikes, saturated point source, no di †use halo) or galaxies. X-ray Ðelds containing one or more bright stars but no bright galaxies within 3 p of the X-ray position were considered stellar. For these stellar Ðelds, the value of was f r forced to be 0.02 rather than 0.61, the extragalactic identiÐ-cation fraction. We may have missed a few radio stars with high proper motions because the USNO2 and radio positions were measured at di †erent epochs.
Finally, we used the locally measured, rather than global, surface density of background objects because many o v RBSC sources reside in optically overdense regions (clusters of galaxies).
IDENTIFICATION RESULTS
For the parent sample, we selected the 5441 RBSC sources above the 0.1 counts s~1 completeness limit with Galactic latitudes o b o [ 15¡ (to reduce the number of objects which might confuse optical identiÐcation and minimize extinction at both optical and X-ray wavelengths) and J2000 d [ [40¡, the NVSS declination limit. Of these, 1773 sources are readily identiÐed as stars, in agreement with Bade et al. (1998) . We attempted to make linked X-ray/ radio/optical cross-identiÐcations using X-ray/radio and radio/optical positional coincidence supplemented by radio Ñux densities and optical magnitudes, as described in°2.4.
We visually conÐrmed each match by overlaying the contours of the NVSS image and the RBSC error box on the DSS (see Fig. 5 ). In addition, the IRAS Faint Source Catalogue (FSC, Moshir et al. 1992 ) has been matched against the RBSC (see Condon et al 1998b) , so we have plotted the FSC 3 p error ellipses to aid identiÐcation and di †erentiate between physical emission processes. The nearest candidate usually has the highest calculated reliability (eqs.
[15a]È [15e]), although the radio emission for some sources is extended and more care had to be taken in locating an optical counterpart. We use the term association to describe extended X-ray/radio sources which appear related but may not be spatially coincident. For instance, a cluster of galaxies may contain one or more radio galaxies and hot intercluster X-ray gas. We retained 19 identiÐcations with low calculated reliabilities on the basis of other information, such as detection in a ROSAT pointed observation or no obvious optical counterpart within the error circle. All deviations from the standard reliability estimate are noted in°3 .1. The reliabilities of these sources are denoted by a minus sign.
Some RBSC-NVSS sources had no USNO sources listed near their NVSS positions, but objects were clearly visible on the DSS (i.e., the red plate). Most were either very bright, extended galaxies or very faint objects. USNO sources were identiÐed based on a positional coincidence of within on 2A .0 the red and blue plates, so we might expect that some bright galaxies will have red and blue emission peaks separated by more than and thus be rejected. For these we used 2A .0 positions and magnitudes from NED. Furthermore, the faint objects we Ðnd must only appear on the red plate (the lack of a blue plate counterpart presumably excluded them from the USNO catalog). We used the AIPS task IMFIT to measure their positions. Faint object magnitudes were estimated by comparison with nearby USNO sources.
These additional sources were added to the USNO list of optical candidates located within the search area and evaluated as part of the standard reliability calculation (see eqs.
[15a]È[15e]). This additional step introduces a slight bias in the reliabilities of these new faint sources, because we have only added the faint sources in close proximity to the radio/ X-ray positions, and not those from the rest of the 3@ radius FIG. 5 .ÈSample Ðnding charts of RBSC-NVSS sources. The NVSS radio contours are overlaid on the DSS images, and the crosses denote the ROSAT error box. In applicable Ðelds, the 3 p error ellipses of IRAS sources have been plotted. Abscissae : right ascension (J2000), ordinate : declination (J2000). See the electronic version of the Astrophysical Journal for additional Ðgures.
Ðeld. We can test the statistical error of this e †ect by simply doubling the number of local background objects ; this is akin to probing roughly 2 mag fainter than the USNO. While the change will depend on the exact Ðeld, we found the reliability with this background enhancement typically di †ered by only 1% (and at most 5%).
The Galactic absorption corrected X-ray Ñuxes come from the RBSC correlation catalogue (Voges et al. 1999) , in which the RBSC count rate was converted to Ñux assuming a power-law photon energy distribution of the form common to AGNs and clusters of galaxies. An E~!x`1, average photon index was used, typical of extra-S! x T \ 2.3 galactic objects (Hasinger, & Schmidt 1991) over Tru mper, the ROSAT energy range. Corrections for Galactic absorption were based on hydrogen column densities obtained N H from Dickey & Lockman (1990) .
The error of the unabsorbed X-ray Ñux is about 30% taking into account errors in photon statistics and variable Galactic absorption. Flux estimates break down for cases when the actual deviates signiÐcantly from the mean ! x value, there is additional intrinsic absorption, or when a single power-law model inadequately describes the spectral shape (see Brinkmann et al. 1995 for a more detailed discussion of this problem).
A total of 1556 RBSC-NVSS sources were identiÐed, on the criterion that the sum total of all radio identiÐcation reliabilities be greater than 0.50. The vast majority exceeded this cuto † limit a large margin. The distribution of RBSC-NVSS sources on the sky is fairly uniform (Fig. 6) . Roughly one-half of the extragalactic RBSC sources did not have radio counterparts. Only 1 RBSC-NVSS source has no detectable optical counterpart (not surprising given the large RBSC error circles, the density of optical sources at the limiting magnitude of the POSS, or the likely spectral energy distribution of identiÐcations). Table 1 lists the 44 possible galactic stars so identiÐed because they have B \ 13 mag, di †raction spikes, faint irregular radio contours, or a spectral type from SIMBAD. Many have been independently veriÐed with high-resolution VLA images to be radio stars by Condon et al. (1997) .
The remaining 1512 objects are extragalactic and listed in Table 2 . Figure 7 shows the cumulative fraction of identiÐ-cations versus reliability. The vast majority (D70%) of identiÐcations have reliabilities greater than 99%.
There are a small number of cases having low reliabilities, but which may in fact be true identiÐcations. They generally fall into two categories ; objects needing higher radio resolution and candidates that have optical/radio matches farther than 3 p from the X-ray source which did not have a convincing optical match. Many of the latter are likely to be associated with nearby clusters. (4) : NVSS position, unless otherwise noted. Superscripts "" O ÏÏ and "" E ÏÏ as follows : O, optical position given, because identiÐcation is more than 3 p from radio position or there are multiple optical candidates ; E, extended radio emission. Col. (5) 1RXS J011301.1]153041.ÈMember of cluster Abell 0160. Given the low X-ray Ñux and large error region imply unreliable X-ray position. Optical and radio information point toward a correlation. 1RXS J011354.9[314538.ÈGreater than 3 p from X-ray position. Given the low X-ray Ñux and large error region imply unreliable X-ray position. Optical and radio information point toward a correlation. Pointed ASCA observation by Arimoto et al. (1997) (1)
(8) IdentiÐcations with a minus represent objects for which spectra were taken but a redshift could not be determined. IdentiÐcations with a question mark represent objects for which spectra is of poor quality and the redshift determination is questionable. We have obtained optical spectra with the KPNO 2.1 m telescope for many of the bright identiÐcations which did not possess published redshifts. Heliocentric redshifts are given for these objects. The detailed description of these spectra will be given in a subsequent paper (Bauer et al. 2000) . Col. (9) with narrow emission-line spectra similar to H II regions ; HPQÈhigh polarization QSO ; LINERÈlow-ionization narrow emission-line region ; LPQÈlow-polarization QSO ; QSOÈ quasi-stellar object ; Sy1È2ÈSeyfert galaxy, emission-line spectra classiÐed from type 1 to 2. Superscript capital letters as follows : O, optical position given because identiÐcation is more than 3 p from radio position or there are multiple optical candidates ; R, NVSS position and/or Ñux density remeasured from NVSS postage-stamp image ; F, high-resolution position and Ñux density taken from the FIRST 1.4 GHz survey (White et al. 1997) ; E, extended radio emission ; S, extended radio emission
[ central point source and single lobe, using central point source position and total emission ; D, extended radio emission [ double, using centroid and total emission ; T, extended radio emission [ triple ; using central source position and total emission. Table 2 is published in its entirety in the electronic edition of the Astrophysical Journal.
A portion is shown here for guidance regarding its form and content. a The Ñux density and magnitude distributions of the spurious identiÐcations are markedly di †erent from the RBSC-NVSS sample.
Columns (1) and (2) of Table 3 summarize the results of the selection process. We should note that while the method we employ here is quite robust, the large number of RBSC sources and the loose positional errors dictate that there will be some spurious spatial coincidences. To estimate the number of false matches we might have, we shifted the X-ray positions by 8@ and performed the identiÐcation procedure again. The results are listed in column (3) of Table 3 , where we Ðnd that the expected percentage of spurious matches is around 3% for reliabilities above 0.50. This fraction could be further reduced by comparing the Ñux density and magnitude distributions of the true and spurious objects ; most spurious sources lie near the NVSS and USNO survey limits, while RBSC-NVSS sources do not.
Forthcoming papers in this series (Bauer et al. 2000) will examine the radio, optical, and X-ray properties of the sample and optical identiÐcations and classiÐcations of a subset of objects. Using a number of criteria, we Ðnd that this sample of 1512 extragalactic objects is comprised almost entirely of AGNs, making this the largest, complete sample of its kind. It represents a major step forward in the identiÐcation of RBSC objects and contains a large sample of both radio-loud and radio-quiet X-ray objects (previous surveys of this type have typically sampled only the radioloud population).
